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Optoelectric integrated device used as a processing unit consists of a 
silicon ball with a number of optical devices transmitting light though 
the interior connected to a number of electronic devices on the surface 
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Abstract (Basic) : EP 1139122 A2 

NOVELTY - Consists of a silicon ball (101) with a number of LEDs 
(102) or Vertical Cavity Surface Emitting Lasers (VCSELs) (102) and 
photodiodes (102) integrated into the surface transmitting light of a 
longer wavelength than the bandgap energy of the silicon through it's 
interior. Optical devices are in a buffer layer for lattice matching 
formed on the surface. A number of electronic devices (103) are also 
integrated onto the surface. 

DETAILED DESCRIPTION - Semiconductor devices have at least one of 
the following functions: switching on and off a LED, converting light 
signals into electrical signals, performing arithmetic or logical 
operations on the basis of the electronic signals. 

USE - As a optoelectric processing unit which is applicable to a 
neurocomputer . 

ADVANTAGE - Solves pin bottle neck problem where density of 
integration is restricted by the number of electrical wires. 

DESCRIPTION OF DRAWING (S) - The drawing shows the entire structure 
of the invention. 

silicon ball (101) 

optical devices (102) 

electronic devices (103) 

electric wiring (104) 

optical pathways and or wiring (105) 

pp; 14 DwgNo 1/10 
Technology Focus: 

TECHNOLOGY FOCUS - INORGANIC CHEMISTRY - LEDs are constructed of a 

III -VN semiconductor material such as GaNxAsl-x 

Photodiodes can consist of a III -VN semiconductor or SiGe 

Other portions of the device can consist of III -VN semiconductors 

such as GaNAs, GalnAs, AINAs and GalnNAsP. 
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